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WHAT IS CLAIMED IS: 



1 . \ A liquid crystal display (LCD) controller generating control signals for 
displaying in Response to pixel data t<f display pictures on a liquid crystal panel having a 
plurality of pixels, the liquid crystal display controller comprising; 

a dithering pattern register section for storing binary data of gray levels, wherein 
a certain number of gray levels have a same bit numbet as denominator values of the 
certain number of grav levels; 

modular register counters fot performing counting operation to determine a 
binary value of most significant bit of each of the gray levels in response to a frame 
clock, a line clock, and a pixel clock; ! 

multiplexers for generating data patterns for the respective gray levels in 
accordance with an output of theyrespective modularregister counters; and 

a selection means for selebtiiitg and generating a corresponding bit of a data 
pattern corresponding to the pixel date provided on a LCD panel among the data patterns. 



2. The liquid crystal dijsplayycontroller of claim 1 , wherein the di thering 
pattern register section forms ditherinjg patterns by dividing the gray levels into groups 
each having a same denominator valufc. 



3. The liquid crystal display controller of claim 1, wherein the dithering 



pattern register section is programmed; 



to store the binary data as much as duty cycles for 
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the respective gray^evels using predetermined numbers as denominator values of the 
gray levels* 

4. The liquid crystal display controllerof claim 1, wherein each of the 
modular register counteracomprises: j 

a modular frame dbunter for performing counting operation whenever a frame is 
changed in response to the frame clock; 

a modular line counter for performing counting operation whenever a line of the 
frame is changed in response to the liie clock; 

a modular pixel counter for performing counting operation whenever a pixel of 
the line is changed in response to tne |>ixel clock; 

a next frame counter for generating a first update value to the modular frame 
counter in response to an output signa|W the modular.frame counter so that a current 
value in the modular frame counter is Updated whenever the frame is changed; 

a next line counter for generaling\a second update value in response to an output 
signal of the modular line counter; 

a first multiplexer for selectively genferating an initial value of the modular 
frame counter or the second update vajiue provided from the next line counter to the 
modular line counter in response to a first selection signal; 

a next pixel counter for generating a third itodate value whenever the pixel is 
changed in response to an output signal of the modulat pixel counter; and 

a second multiplexer for selectively generatihgWe initial value of the modular 
frame counter, an initial value of the modular line couriteA or the third update value 
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provided from the next pixel counter |o the modularipixel counter in response to a second 
selection si&jal 

5. \ The liquid crystal display controller of claim 4, wherein the modular 
frame counter, theVnodular line countjer, and the modular pixel counter perform the 
counting operations^ synchronization with the frame clock, the line clock, and the pixel 
clock, respectively. 

6. The lifauid crystal display controller. qf claim 4, wherein the next frame 
counter increases the first update vahie whenever the frame is changed, the next line 
counter increases the second update Value whenever the line is changed, and the next 
pixel counter increases tha third update value whenever the pixel is changed. 



7. The liquid crystal display controllerof claim 1, wherein the modular 
frame counter, the modular line counticr, and the modular pixel counter are initialized to a 
predetermined value whenever\ie frdme is changed; the line is changed, and the pixel is 
changed, respectively. 



8. A method for performing a dithering and frame rate control in a liquid 
crystal display controller generating cpntrol signals for displaying in response to pixel 
data to display pictures on a liquid crystal panel having a plurality of pixels, the method 
comprising the steps of: 
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stating binary data of gray levels in dithering pattern registers using a same bit 
\ 

number as denominator values of thdgray levels; 

performing counting operation to determine a : binary value of most significant 
bit of the respective gray levels; 

generating cjata patterns forthe gray levels biased on the binary value of most 
significant bit; and 

selecting and gfyierating a corresponding bit of a data pattern corresponding to 
the pixel data. 
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9. The method of clairjn 8, wherein the step of performing counting 
operation comprises the steps oft 

performing counting operation whenever a frame is changed in response to a 
frame clock; 

performing counting operation whenever a line of the frame is changed in 
response to a line clock; 

performing counting operation whenever a pixel of the line is changed tn 
response to a pixel clock; 

providing a first update vahi£ whenever the frame is changed to update a current 
value for the counting operation in response to the frame clock; 

providing a second update value wheneveXthe line is changed in response to a 
result of the counting operation in response to the line clock; 

selectively providing an initial value for the counting operation in response to 
the frame clock or the second update value, to updated current value for the counting 
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operation in response to the line clodk; 

\ providing a third update valjiie in response to a result of the counting operation in 
response to the pixel clock whenever the pixel is changed; and 

selectively providing the ihijtial value for the counting operation in response to 
the frame clocL an initial value for the counting operation in response to the line clock, 
or the third update value, to update aFcurrent value for the counting operation in response 
to the pixel clock. \ 



10. The method of claim 9, wherein the counting operations arc performed 
in synchronization with the frame, Iiiie, and pixel clocks. 
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1 L The method of ciairn 9, wherein the first update value is increased 
whenever the frame is changed, she sfecond update value is increased whenever the line is 
changed, and the third update value^ increased whenever the pixel is changed. 



1 2. The method of claiin 8, wherein the initial value for the counting 
operation in response to the frame ddck ^initialized: tp a predetermined value whenever 
the frame is changed. 
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1 3 . The method of claim 9, whereiA the initial value for the counting 
operation in response to the line clock is initialized^ a predetermined value whenever 
the line is changed. 
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14. The method of claiiji 9, wherein an 
operation in response to the pixel clock is initialized 



the pixel is changed. 



initial value for the counting 
to a predetermined value whenever 
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